.
Etiological Considerations
In recent years emphasis has been placed on a number of etiological factors of increasing importance both in prevention and treatment of this disorder. Oral sepsis is a well-worn theme but in bacterial endocarditis the evidence for incrimination of the teeth is overwhelming. mouth, and low in virulence. It grows luxuriantly in fibrin uninhibited by the presence of specific antibodies (Rosebury, 1944) .
From a study of 40 cases of subacute bacterial endocarditis in which gross dental sepsis was present in 17 and amongst which 4 had had dental extractions shortly before the onset of the disease, Rushton (1930) put forward the suggestion that oral sepsis was the source of the blood infection, an observation confirmed by Abrahamson (1931) the following year. Okell and Elliott (1935) recovered the streptococcus from the blood five minutes after multiple dental extractions in 75 per cent, of otherwise healthy people and later it was shown by Elliott 0939) that the rocking movements imparted to the tooth before its actual removal, or even ten minutes' mastication in patients with pyorrhoea, were sufficient to induce a transient bacteraemia.
How often the alimentary tract may provide the portal of entry it is impossible to estimate, but infection through a breach of the mucous membrane of the rectum, urinary tract or genital passages is not so uncommon.
The manual massage of various infected sites such as joints, tonsils, boils and the prostate, has been followed by the recovery of bacteria from the blood even an hour after the manipulation (Richards, 1932) .
Such an event in health may be of no great importance, the organisms being eliminated from the blood in a short time by normal clearing mechanisms. In the presence of valvular disease, the broken, ragged endocardial surface favours the local implantation of the organism, with the subsequent formation of friable vegetations in which it proliferates freely. In the prevention of subacute bacterial endocarditis it is necessary to forestall the development of a viridans bacteraemia, particularly when operative procedures on mucous membranes are contemplated, by the preceding administration of sulphonamides begun eight to twelve hours before operation and continued for at least forty-eight hours thereafter. By such means Budnitz (1942) and Nothrop (1944) found that bacteraemia could be prevented after dental extractions. The co-operation of oral and dental surgeons in this way will reduce the incidence of subacute bacterial endocarditis.
Incidentally, our experience is that when dental extractions are (Coombs, 1922-23 ; Starling, 1922-23 ; Bramwell, 1948 It is useful to summarise briefly the findings put forward by Christie (1946 Christie ( , 1948 from his analysis of the results obtained at the various centres selected for this investigation. By keeping the total quantity of penicillin constant (5 mega units) and varying the period over which it was administered, it became evident from the study of the first group of 52 patients that the duration of treatment was more important than the total quantity ( (Table II) . (Christie, 1949) . This suggests that the original method recommended (0-5x28) is too small and might be increased with advantage to a level which will eliminate the infection in all cases except those with an organism highly resistant. It is probable that 2,000,000 units a day for six weeks will satisfy these requirements.
Illustrative Cases
The response of the individual patient to penicillin is of considerable interest and may be illustrated by a typical temperature chart such as that presented in Fig. 4 The sensitivity of the organism to penicillin should be determined quantitatively, the result being expressed as its coefficient of resistance. Christie's (1946 Christie's ( , 1948 (Table IV) . One patient, for example, developed abruptly a large perforation of an aortic cusp (Fig. 8) and in another patient an aortic sinus ruptured, as suddenly, into the right ventricle (Fig. 9 ).
In each of these instances the intense mechanical burden thrown precipitately on the heart muscle led to the rapid development of congestive failure and death within a few days. ^'G. 8.?Photograph to show two ruptured aortic cusps in the heart of a man aged 34 dying of acute left ventricular failure after an illness of nine weeks' duration. The abrupt alteration in circulatory dynamics, in consequence of the free aortic regurgitation, was the immediate cause of death. The perforations in the cusps had fresh, red, friable vegetations.
? 9-?Photograph of the heart of a man aged 26 who suddenly developed while under observation a loud continuous murmur, exactly similar in quality to that of a patent ductus, though more superficial and heard over the lower sternum, being maximum at the third left interspace. He died eight days later in advanced congestive failure, developing rapidly after the establishment of the fistula, and apparently a direct result of the mechanical handicap abruptly imposed on the ventricles. At autopsy large vegetations involved an aortic sinus from which a channel extended into the conus of the right ventricle. A marker has been placed in the perforation to show the path of the arterio-venous fistula. The subject of intracardiac fistula; has recently been reviewed by Taussig (1947) and by Herrmann and Schofield (1947) . I'IG. 9.?Photograph of the heart of a man aged 26 who suddenly developed while under observation a loud continuous murmur, exactly similar in quality to that of a patent ductus, though more superficial and heard over the lower sternum, being maximum at the third left interspace. He died eight days later in advanced congestive failure, developing rapidly after the establishment of the fistula, and apparently a direct result of the mechanical handicap abruptly imposed on the ventricles. At autopsy large vegetations involved an aortic sinus from which a channel extended into the conus of the right ventricle. A marker has been placed in the perforation to show the path of the arterio-venous fistula. The subject of intracardiac fistula; has recently been reviewed by Taussig (1947) and by Herrmann and Schofield (1947) . Jones (1947) the case, however, died of congestive heart failure. The actual cause of death in the 12 cases is seen in Table VII . The remaining cases of group B died from accidents which took place in the absence of heart failure and which, had they not occurred, would no doubt have permitted the survival of the individual. This is to be compared with the embolic incidents occurring in the presence of heart failure in group A, the embolic episode hastening the inevitable outcome in that group.
The analysis of deaths may be approached from another angle. Ten patients died of congestive heart failure or congestive heart failure plus embolus and were examined post mortem. One showed no evidence of active rheumatic carditis, but this congestive heart failure was mechanically induced (and was rapid in its progression) by the formation of the fistulous communicated already mentioned. All the other 9 patients dying of congestive heart failure showed active rheumatism at post mortem. It therefore appears that when congestive heart failure develops in the course of subacute bacterial endocarditis it is the presence of an active rheumatic carditis which is responsible for the failure.
Of the 21 survivors, 2 having congenital heart disease, rheumatic symptoms were present during the illness only in 7 and their degree was moderate or mild (Table V) 
